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Abstract 
Dormant pastures and native grass hays often are deficient in protein and other nutrients needed to 
support optimum performance of beef cattle. These nutrients are essential for maintaining viable 
populations of symbiotic rumen microorganisms that digest the fiber in forages. When nutrient 
deficiencies occur, microbial populations in the rumen decrease, thereby limiting digestion of low-quality 
forages. This study was conducted to evaluate changes in rumen microbial populations and digestive 
activity when cattle consuming low-protein native grass hay are given access to high-protein, free-choice 
block supplements. 
Keywords 
Cattlemen's Day, 2010; Kansas Agricultural Experiment Station contribution; no. 10-170-S; Report of 
progress (Kansas State University. Agricultural Experiment Station and Cooperative Extension Service); 
1029; Beef Cattle Research, 2010 is known as Cattlemen's Day, 2010; Beef; SmartLic Hi-Pro 40; Rumen; 
Forages; Protein 
Creative Commons License 
This work is licensed under a Creative Commons Attribution 4.0 License. 




Effects of SmartLic Hi-Pro 40 Block 
Supplements on Ruminal Microbes  
in Cattle Fed Low-Quality Forages1 
































































































Table 2. Consumption of prairie hay and SmartLic Hi-Pro 40 block supplements
Dry	matter	intake,	lb Unsupplemented SmartLic	Hi-Pro	40 SEM
Prairie	hay1	 12.8 18.0 1.22
SmartLic	Hi-Pro	40	block	 0 2.6 0.35
1	Treatments	are	different,	P<0.10.
Table 3. Numbers of ruminal protozoa from cattle fed prairie hay with and without 
SmartLic Hi-Pro 40 block supplements
Protozoa/mL	ruminal	fluid Unsupplemented SmartLic	Hi-Pro	40 SEM
Isotricha 1,067 2,280 815
Dasytricha1 4,609 9,315 345
Entodinium1 22,269 33,621 1,580
Ostracodinium 6,210 5,094 1,032
Metadinium 242 242 174
Epidinium 5,045 5,773 1,271
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Figure 1. Disappearance of cellulose from nylon bags incubated in the rumens of steers fed 








Figure 2. Scanning electron microscope images of cellulose before and after incubation in 
the rumens of steers fed prairie hay.
(A)	cellulose	paper	before	incubation	in	the	rumen;	(B	and	C)	cellulose	papers	incubated	for	
14	hours	in	unsupplemented	animals	fed	prairie	hay;	(D	and	E)	images	from	animals	fed	prairie	
hay	and	supplemented	with	SmartLic	Hi-Pro	40	blocks.	
